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A bstract 

Quantum entanglement is a phenomenon in theoretical physics that happens 
when pairs or groups of particles are generated in such a way that the quantum 
state of each particle cannot bedescribed independently of the others, even when 
the particles are separated by a large distance. Instead, a quantum state must be 
described for the system as a whole. Based on the theory of cancer as an 
evolutionary metabolic disease (Evolutionary Metabolic Hypothesis of Cancer 
or EM HC), the cancerous cells are eukaryotic cells with different metabolic rate 
from healthy cells due to the damaged or shut down mitochondria in them. 
Assuming each human eukaryotic cell as a particle and the whole body as a 
Quantum Entangled System (QES), is a new perspective on the description of 
cancer disease, and this link between theoretical physics and biological sciences 
in thefield of cancer therapies can be a new insight into the cause, prevention and 
treatment of cancer. Additionally, this perspective admits the Lamarckian 
evolution in the understanding of the mentioned disease. We have presented 
each human eukaryotic cell containing mitochondria as a QES, and the whole 
body containing healthy and normal cellsasaQESaswell.Thedifference between 
the entropy of the healthy cells and cancer cells has also been mentioned in this 
research. 
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1. Introduction 

1.1. Q uantum E ntanglement 

Quantum entanglement is a physi cal phenomenon that occurs when pai rs or groups of particles are generated 
or i nteract i n such a way that the quantum state of each particle cannot bedescri bed i ndependently of the 
others, even when the particles are separated by a large distance; i nstead, a quantum state must bedescri bed 
for the system as a whole. Measurements of physical properties such as position, momentum, spin, and 
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polarization, performed on entangled particles arefound to becorrelated. For example, if a pair of particles are 
generated in such away that their total spin is known to be zero, and one particle is found to have clockwise 
spin on a certain axis, the spin of the other particle, measured on the same axis, will be found to be 
counterclockwise, as to be expected duetotheirentanglement. However, thisbehavior gives rise to paradoxical 
effects: any measu rement of a property of a parti cl e can be seen as acti ng on that parti cl e (eg., by col I apsi ng a 
number of superposed states) and will change the original quantum property by some unknown amount; and 
in the case of entangled particles, such a measurement will be on the entangled system as a whole. Itthus 
appears that one particle of an entangled pair "knows" what measurement has been performed on the other, 
and with what outcome, even though there is no known means for such information to be communicated 
between the particles, which at the time of measurement may be separated by arbitrarily large distances 
(Einsteinetal., 1935). 

Such phenomena were the subject of a 1935 paper by AI bert Einstei n, Boris Podolsky, and N athan Rosen, 
and several papers by Erwin Schrodinger shortly thereafter, (Schrodinger, 1935; and Schrodinger, 1936) 
describing what came to be known as the E PR paradox. Einstein and others considered such behavior to be 
impossible, as it violated the local realist view of causality (Einstein referred to it as "spooky action at a 
distance") (Bell, 1987)., and argued that the accepted formulation of quantum mechanics must therefore be 
incomplete Later, howe/er,thecounterintuitivepredictionsof quantummechanicswereverified experimentally. 
(Francis Matthew, 2012) Experiments have been performed involving measu ring the polarization or spin of 
entangl ed parti cl es i n d ifferent d i recti ons, w h i ch—by prod uci ng vi ol ati ons of Bel I' s i nequal i ty—d emonstrate 
statistically that the local realist view cannot be correct. This has been shown to occur even when the 
measu rements are performed more qui ckl y than I i ght coul d travel between the sites of measu rement: there i s no 
light speed or slower influence that can pass between the entangled particles. Juan Yin etal. (2013). Recent 
experiments have measu red entangled particles within I ess than onehundredth of a percent of the travel time 
of I ight between them. (M atsonj ohn, 2012). Accord i ng to formal ism of quantum theory, the effect of measurement 
happens instantly (Griffiths David, 2004; and Roger Penrose, 2004). It is not possible, however, to use this 
effectto transmit classical information atfaster-than-lightspeeds(BruceAlbertsetal., 2002). 

1.2. E volutionary M etabolic H ypothesis ofC ancer (EM HC) 

The first living cel Is on the earth are thought to have arisen more than 3.5 x 109 years ago, when the earth was 
not more than 109 years old. The environment lacked oxygen but was presumably rich in geochemically 
produced organic molecules, and some of the earliest metabolic pathways for producing ATP may have 
resembled present-day forms of fermentati on. Inthe process of fermentation, ATP is madeby a phosphorylation 
event that harnesses the energy released when a hydrogen-rich organic molecule, such as, glucose, is partly 
oxidized. Theelectronslostfromtheoxidized organic molecules aretransferred viaNADH orNADPH toa 
different organicmoleculeortoa different part of the same molecule, which thereby becomes morereduced.At 
the end of the fermentati on process, one or more of the organic molecules produced areexcreted into the 
med i u m as metabol i c waste prod ucts. Others, such as, pyruvate, are retai ned by the cel I for bi osynthesi s. The 
excreted end- prod ucts are d i fferent i n d ifferent organi sms, but they tend to be organi c aci d s. A mong the most 
important of such prod ucts in bacterial cel Is are lactic acid, which also accumulates in anaerobic mammalian 
glycolysisand formic, acetic, propionic, butyric, and succinic acids (Keeling and Archibald, 2008). 

Thefirstcell ontheearth beforetheentranceof the bacteria did contain nucleus and used thefermentation 
process to produce ATP for its energy. Then an aerobi c proteo-bacteri um entered theeukaryoteeither asa prey 
or a parasite and managed to avoid digestion. Itthen became an end osy mbiont. As we observe, thefermentation 
process used theglucoseor a/en glutaminetoproduceATP, buttheaerobic process used the glucose, fat and 
protein to produce moreATP than the previous one. Thesymbio-genesis of the mitochondria is based on the 
natural selection of Charles Darwin. Based on Otto Warburg hypothesis, in nearly all cancer cells, the 
mitochondrion is shut down or isdefectiveand thecancer cell does not use its mitochondrion to produceATP. 
(Warburg, 1956). This process of adaptation is based on Lamarckian Hypothesis of Evolution, and the normal 
cel Is goes back to the most pri miti veti meof a/ol uti on to protect itself from apoptosi s and uses thefermentati on 
process I i ke thefi rst I ivi ng cel Is 1.5 bi 11 ion years ago. Therefore, cancer is an evol utionary metabol i c di sease 
which usesglucoseas the main food to produceATP and lactic acid. The pri mecauseof cancer istheabundance 
of Reactive Oxygen Species (ROS) produced by mitochondria that is a threat to the living normal cell and 
causes mitochondrial damage mainly in itscristae(Rich, 2003). 
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2. Materials and Methods 

2.1. Oxidative Phosphorylation 

I n eukaryotes, oxidative phosphoryl ati on occurs i n the mitochond ri al cri stae 11 compri ses theel ectron transport 
chai n that establ i shes a proton gradient (chemi osmoti c potential) across the bou nd ary of i nner membrane by 
oxi d i zi ng the N A D H prod uced from the K rebs cyd e. ATP i s synthesized by the ATP synthase enzyme w hen 
thechemiosmoticgradient isusedtodrivethephosphoryl ati on of ADP. The electrons arefinally transferred to 
exogenous oxygen and, with theaddition of two protons, water is formed (Reece U rry et al., 2010). 

2.2. Fermentation 

Without oxygen, pyruvate pyruvic acid is not metabolized. Howe/er, it goes through the process of fermentation. 
The pyruvate i s not transported i nto the mi tochond ri on, but remai ns i n the cytopl asm, w here i t i s converted to 
waste prod ucts that may be removed from the cel I. Thi s serves the pu rpose of oxi d i zi ng the el ectron carri ers so 
that they can perform glycolysis again and remove the excess pyruvate (Porter etal., 1995). Fermentation 
oxidizes N ADH to N AD+so that it can be re-used in glycolysis. In the absence of oxygen, fermentation 
prevents thebuildupofNADH in the cytopl asm and provi desNAD+for gl ycol ysi s. Thi s waste prod uct vari es 
depend i ng on the organi sm. I n skel etal musd es, the waste prod uct i s I acti c aci d. Fermentati on i s I ess effi ci ent 
at usi ng the energy from glucose becauseonly 2 ATP are produced per glucose, compared to the 38 ATP per 
glucose theoretically produced by aerobic respiration. This is because thewaste products of fermentati on still 
contain chemical potential energy that can be released by oxidation (Stryer Lubert, 1995). Thetotal ATP yield 
in ethanol or lactic acid fermentation is only 2 molecules coming from glycolysis, because pyruvate is not 
transferred tothemitochondrion and finally oxidized to the carbon dioxide(C0 2 ), but reduced to ethanol or 
I acti c aci d in the cytoplasm (United NationsFAO, 1998). 

2.3. L actic A cid Fermentation 

Lactic acid fermentation is a metabolic process in which glucose is converted to cellular energy and the 
metabolite lactate. It is an anaerobic fermentati on reaction that occurs in some animal cells, such as muscle 
cells(Kluwer, 1993). If oxygen is present inthecel I, many organisms will undergo cellular respiration. Hence, 
facultative anaerobic organisms will both ferment and undergo respiration in the presence of oxygen. 
Someti mes, a/en when oxygen i s present and aerobi c metabol i sm i s happeni ng i n the mitochond ri a, if pyruvate 
isbuildingupfasterthan it can be metabolized, fermentation will happen anyway. Lactate dehydrogenase 
catalyzes the interconversion of pyruvateand lactate with concomitant interconversion of N ADH and NAD+ 
(United NationsFAO, 1998;and Kluwer, 1993). 

An entangled system isdefined to beonewhosequantum state cannot befactored asa product of states of 
its local constituents, that is to say, they are not individual particles but are an inseparable whole. In 
entanglement, one constituent cannot be fully described without considering the other(s). Notethat the stateof 
acompositesystem isalwaysexpressibleasasum, or superposition, of products of states of local constituents; 
it is entangled if this sum necessarily has more than one term. Quantum systems can become entangled 
through vari ous types of i nteracti ons. I n some ways, entangl ement systems mi ght be used for some experi mental 
purposes. Entanglement is broken when the entangled particles decohere through interaction with the 
environment, for example, when a measurement is made( Somayeh Zaminpiraand Sorush N iknamian, 2017). 

H u man body consi sts of bi 11 i ons of eu karyote cel I s. Each cel I consi sts of many mi croorgani sms. M i tochond ri a 
and nucleus are two main parts in a eukaryoticcell. Each cell containsonenudeusand many mitochondria. 
The main roleof the mitochondria is producing energy through oxidative phosphorylation using oxygen, 
glucose or fat as a main source to produceATP. Each cell cannot I iveoutsidethe body. If weassumethewhole 
body as a quantum system which consists of billions of particles called eukaryotic cells, this system is a 
Quantum Entangled System (QES). 

Ifweassumethe mitochondria in one eukaryotic cel I as particles, and the whole cel I containing all its parts 
asa quantum system, the mentioned cell isaQES because each mitochondrion cannot liveoutsidethe cell by 
itself. 

The main cause of cancer, according to Somayeh Zaminpiraand Sorush N iknamian, is the damage to the 
mitochondria in normal cells. Nearly all cancer cells contain damaged mitochondria, and the basic reason 
behind this is, increasing the intracellular inflammation or basically the incline in ROS produced by each 
mitochondrion in oxidative phosphorylation. Increasing theROS in acell can causedamagetotheDNA of the 
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mitochondrion and also nucleus DN A, but another reason behind turning the normal cell into a cancer cel I is 
the chaos caused by the increasing of inflammation inside each cell and increasing the intracellular ROS. 
These chaos cause some abnormal messaging between the DN A of the nucleus to stop the apoptosis and 
turning theoxidative phosphorylation to fermentation incytosol. In normal ways, when the mitochondria 
damages, thecel I goes i nto apoptosis state H owa/er, the nucleus sends wrong messages to stop the apoptosis 
and carry out the fermentation process in cytosol to survive the cell. Even some normal left mitochondria 
would be shut down and stop the oxidative phosphorylation. This is the main and the real reason how 
increasing intracellular inflammation can causecancer. This research avers that the butterfly effect inside the 
normal cel Is is the basic reason behi nd the cause of cancer (M oreva et al., 2013). 

Therefore, thecancer cel I isa normal eukaryotic cel I whose mitochondria aredamaged or shutdown asa 
whole Basically, increasing theamountsof ROS in a cell which isaQESshould force thecell to apoptosis, but 
dueto the characteristic of theQESof thewholebody, thecell will remain a part of the whole QES system 
(wholebody) (Figurel). Each cell hasalifetime, but apoptosis before reaching the maintime that cell should go 
i nto apoptosis state normal ly, is aforceon the whole body as a QESto damage its characteri sti c as an entangled 
system. Therefore the cel I withthedamaged or shutdown mitochondria through the butterfly effect of theROS, 
will change its way of respiration to be saved from dying sooner than the predicted time and goes back 1.5 
billion years in time when the cells did not respire and produce ATP with the help of mitochondria as 
endosymbionts and oxygen. The new cells, or better called the primitive cells in the present time, do the 
anaerobic fermentation inthecytosol.Thisisthecharacteristicofall cancer cells: they do not need oxygen and 
mitochondria to respire and usethefermentation process, although theoxygen ispresent. 
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Figure 1: Normal cell versus cancer cell 


If we assume the spin of a normal human eukaryotic cel I as +1/ 2, the spin of a cancer cell is-1/ 2 in the 
wholebody. Thephysical reason behind the high division of thecancer cellsistomakethewholebody remain 
a QES. 

Thecancer cel I scan not live apart from the body; therefore, the sum of the normal eukaryotic cells and 
cancerous eukaryotic cel Is is a QES. Therefore, based on the EM H C hypothesis, cancer cel Is are normal cel Is 
that have traveled back 1.5 billion years in time, which explains the reason why their spin is -1/ 2 as a 
quantum particle. 

This modeling of cancer cells also meets and explains as evidence the mystery and the arrow of time 
hy pothesi s i n theoreti cal physi cs. There have been suggesti ons to I ook at theconcept of ti me as an emergent 
phenomenon that is a si de-effect of quantum entanglement (JacobAron, 2013; and David Deutsch, 2012). In 
other words, timeisan entanglement phenomenon, which pi aces all equal clock readings (of correctly prepared 
clocks, or of any objects usableas clocks) i nto thesame history. This was fi rst fully theorized by Don Page and 
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WilliamWoottersin 1983(HuangYichen, 2014). TheWheeler-DeWitt equation that combines general relativity 
and quantum mechanics by leaving out time altogether, was introduced in the 1960s, and it was taken up 
again in 1983, when the theorists Don Page and William Wootters offered asolution based on thequantum 
phenomenon of entanglement. Page and Wootters argued that entanglement can be used to measure time. I n 
2013, atthelstituto N azionaledi Ricerca M etrologica (I N Rl M) in Turin, Italy, researchers performed the first 
experimental test of Page and Wootters' ideas. Their result has been interpreted to confirm that time is an 
emergent phenomenon for i nternal observers but absent for external observers of the universe, just as the 
Wheeler-DeWitt equation predicts (Fairburn William Armstrong, 1914). 

Physicist Seth Lloyd says that quantum uncertai nty gives rise to entanglement, the putative source of the 
arrow of ti me A ccord i ng to LIoyd, "Thearrow of ti me is an arrow of i ncreasi ng correl ati ons." The approach to 
entanglement would befromtheperspectiveofthecausal arrow of time, with the assumption that the cause of 
the measurement of one normal human eukaryotic cel I as one particle with thespin of +1/ 2, determinesthe 
effect of theresultofthecancerouseukaryoticcell as another particle's measurement as thespin of -V 2. [25] 

This assu mption expl ai ns how two parti cl es w i th 1.5 bi 11 i on years i n ti me difference are part of a Q ES (the 
whole body). 

2 . 4 . E ntropy in N ormal vs. C ancer C ell 

Entropy provides one tool that can beused to quantify entanglement, although other entanglement measures 
exist. Iftheoverall system i s pure, the entropy of one subsystem can beused to measureitsdegreeof entanglement 
with theother subsystems. For bipartite pure states, thevon N eumann entropy of reduced states is the unique 
measu re of entangl ement i n the sense that i t i s the onl y f uncti on on the fami I y of states that sati sfi es certai n 
axioms required of an entangl ement measu re (Thi ms Libb, 2007). 

2 . 5 . Bridgman Paradox 

In 1946, American physicist Percy Bridgman, during the famous 1946 Harvard "What is life in terms of 
physics and chemistry?" debate, pointed out the paradox that while a so-called living thing, i.e., ahuman 
defined asa powered CH N OPS+molecule, has an entropy, as does anybody in theuniverse, there, apparently, 
is no way to calculate this entropy, being that, according to standard calculation of entropy methods 
(e.g., reaction calori metry), onewould haveto either synthesize (create) or destroy (analyze) the organism i n a 
reversible way. Bridgman commented how he saw a fundamental difficulty inthe possibility of applying the 
lawsof thermodynamics to any system containing living organisms (chnopsologi cal organisms). French-born 
American physicistLeon Brillouin, in hispaper "Life,Thermodynamics, and Cybernetics" (1949), summarized 
the "Paradox of Bridgman", as he referred to it, as follows, which he says is Bridgman's view: (Karwowski 
Waldemar, 1992; and Karwowski Waldemar, 1995). 

How can we compute or even evaluate the entropy of a living being? In order to compute the entropy of a 
system, it is necessary to be able to create or to destroy it in a reversible way. Wecan think of no reversible 
process by which a I ivi ng organism can be created or ki I led: both bi rth and death are i rreversi ble processes. 
There is absol utely no way to defi nethe change of entropy that takes place i n an organi sm at the moment of 
death. 

Bridgman's view on this seeming paradox can also be compared to American physical chemist M artin 
Goldstein's (1993) chapter subsection on the entropy of a mouse, which gives led into modern human free 
energy theories of human synthesis(JackoJulieand SearsAndrew, 2003). 

In 1914, American chemical engineer William Fairburn, in hisbookHuman Chemistry, discussed theidea 
that an individual person associated with a value of relative "energy" but also "entropy", and therein employed 
human chemical theory to theeffect that workers in afactory were types of chemicals that required efficient and 
intelligent handling by theforemen (Karwowski Waldemar, 1992; and Karwowski Waldemar, 1995). In 1931, 
psychologists Siegfried Bernfeld and Sergei Feitelberg, in their paper "The Principle of Entropy and the Death 
Instinct", presented the results of their study where they attempted to measure a paradoxical pulsation of 
entropy withi n a I ivi ng organism, specifically i n the nervous system of a man (H uxley A Idous, 1938). Specifical ly, 
by compari ng the brai n temperatureto the rectal temperatureof a man, they thought to acqui reevidence of 
paradoxical variations, i.e, variations not conforming to the principle of entropy as it functions in physics for 
i nani mate systems (J ackoj ul ie and Sears A ndrew, 2003). I n the late 1980s, J apanese systems engi neer I chi ro 
Aoki began to make theoretical estimates of the entropy production in plant leaves and white-tail deer (1987) 
in the daytime and at night, eventually applying these methods to humans, physiologically, inthe 1990s 
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(Singhal Raj, 1995).Theend resultof Aoki's work (2012), according to his conclusion, isthat "entropy itself 
cannot be measured and calculated for biological systems, even for very smal I systems", rather only "process 
variables, entropy flow, and entropy production can bequantified by the useof energetic data and physical 
methods." (Singhal Raj, 1995). In 1995, mining engineer Raj Singhal defined "human entropy" astheeffectof 
individual variations in theefficiency of work of individualsand managers on thesystem. [6] In 2002, American 
physicistjack Hokikian defined the concept of the entropy of a human thus: (Docherty Thomas, 1986). "H uman 
beings can bedassified intolow-entropicand high-entropic people." (Figure2). 

Thisview, although in the right direction, isvery elementary. Measuring the entropy of aliving structure, 
such as a mouseor a human, as American chemist Martin Gold stein explains, poses numerousdifficulties, but 
invariably it is a measurement obtained in the same manner as are the entropies of simple chemical species 
obtained via laboratory experiments (Smith Sam, 1992). In a 2004 paper "Entropy and Information of Human 
O rgan i sms", H u ngar i an astrophysi cist Attila G rand-pi erre cl ai ms that he was thef i rst person to d etermi nethe 
entropy content of the human bei ng (Schmitz J ohn, 2007). Li kewise, i n the 2007 paper "Thermodynamic M easure 
for N onequilibrium Processes", Grand-pi erre in association with H ungarian physiastKatalin M artinas, estimated 
the entropy of a 70- kg hu man to be 202 KJ/Kandonthisvalueesti mated the extropy of a hu man to be 2.31 M J / 
K.Thecalculation, although good at first attempt, isnearly baselessinthatitsvalueisascertained using entropy 
estimates of things such as glucose and water (Hokikian Jack, 2002). They a/en attempted a calculation of 
human enthalpy using data such as the combustion of heat of fat, and used the estimates of Sand H to calculate 
a human Gibbs freeenergy(G), usingtheformulaG =H -TS. These types of calculations areway off inthatthe 
G i bbs free energy of a hu man mol ecul e i s the su mmati on of the G i bbs free energy component reacti ons i nvol ved 
i n the synthesi s of hu man bei ngs over evol uti onary ti me peri ods, starti ng from el ementary components on the 
extent of reacti on ti me I i neapproachi ng mi 11 i ons or bi 11 i ons of years. I n 2007, A meri can el ectrochemi cal engi neer 
LibbThims outlined thebasicdefinition of the human chemical bond, i.e, electromagnetic attachments between 
people comprised of individual measures of enthalpies and entropies, according to which he defined the 
entropy of an average human, consideri ng entropy as an orderi ng magnitude parameter of a human chemical 
reaction, formulaically, as follows: (Goldstein M artin and Goldstein I nge, 1993). 

S = S p+ S 0 + S I + S s + S N 

whereS p is the entropy associated with the personality (social graces +character + dependability), 5 0 the 
entropy associated with the occupation (possessions+money),S ( the entropy associated with the intelligence 
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Figure 2: Danish chemistjohn Schmitz's (2007) “relative entropy of a human", i.e., “human entropy" diagram, in 
which he seems to conceptualize the notion that a person's level of entropy is the lowest (low entropy) in his/her 
last decade of existence, prior to death (de-reaction), which means that an adult person in aged 50 to 70, after 
which 50-years later, following decomposition, a person's so-called afterlife entropy is as high (high entropy) as 
it was before his/her birth (reaction synthesis). [40] 
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(information +education +knowledge), S s the entropy associated with status (prestige), and S N the entropy 
associated with the inner nature of a person (values + ambition). In his 2007 book, The Second Law of Life, 
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Figure 3A: Distributions of flux entropy (FluxS) between normal (N) and cancer (C) samples; and 
B) Inconsistency of changes in covariance entropy. (CovS) 



Figure 4: Identification of an HDAC1 module associated with increased dynamical entropy 
and loss of function in cancer 
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Danish chemistjohn Schmitz estimated theso-called "relative entropy" of a human body over the course of its 
lifespan, to decrease with age, becoming maximum at reaction end (death), as shown above (Grand pierre 
Attila, 2004). I n computer science, theconception of human entropy E(S) related to the interactions involved in 
a computer-human system was introduced in 1992 by Polish-born, American industrial engineer Waldemar 
Karwow ski, in what seems to be based on a type of fuzzy entropy logic. [39] Strangely, Karwowski uses the 
symbol "E" for entropy and "S" for system. In any event, accordingto Karwowski, using a bit of argument, the 
"system entropy" E(S), such as a person in an office interacting with a computer, can be defined as the 
difference between the human entropy E(H) and theentropy of a system regulator E(R), which hedefinesas 
"ergonomic intervention efforts", or in equation form: (Aoki Ichiro, 1987; 1992; 1994; and 1997 )E(S)>E(H)~ 
E(R). 

Based on all the aspects of theabovereviewson theentropy calculations of human body, wecondudethat 
theentropy of biological systems cannot be calculated (Aoki Ichiro, 2012; Bernfeld Seigfried and Feitelberg 
Sergei, 1931; Kapp, 1931; Spring, 1934; Lacan Jacques and Miller Jacques-A lain, 1991; Clausius Rudolph, 
1866;and LewisGilbertand Randall Merle, 1923). 

A s we can see i n Fi gu res 3 and 4, the entropy of a cancer cel I i s much hi gher than the entropy of a healthy 
normal cell, and based on Danish chemistjohn Schmitz's (2007) so-called "relativeentropy of a human", 
i.e., "human entropy", a person's level of entropy isthelowest (low entropy) in his/ her Iastdecadeof existence, 
prior to death (de-reaction), which means that an adult person in aged 50 to 70, after which 50-years later, 
following decomposition, a person's so-called afterlife entropy is as high (high entropy) as it was before 
his/ her birth (reaction synthesis). Therefore; based on the EM HC, cancer cel Is are eukaryotic cel Is that lived 
more than 1.5 bi 11 i on years ago before the entrance of the mi tochond ri a i nsi d e the cel I as end osymbi onts. 
(LewisGilbertand Randall Merle, 1914; Randall Merle and Young Leona, 1942; Kim Mi, 2003; Krebs and 
Kornberg, 1957; A Iberty Robert, 2003; Schroeder Daniel, 2000). 

3. Discussion 

3.1. M ethods ofC resting E ntanglement 

Entanglement is usually created by direct interactions between subatomic particles. These interactions can 
takenumerous forms. Oneof the most commonly used method isspontaneousparametricdown-conversionto 
generate a pair of photons entangled in polarization. Other methods indude the use of a fiber coupler to 
confine and mix photons, the use of quantum dots to trap electrons until decay occurs, theuseof theHong-Ou- 
Mandel effect, etc., In the earliest tests of Bel I's theorem, the entangled particles were generated using atomic 
cascades. It isalso possibleto create entanglement between quantum systems that never directly interacted, 
through theuseof entanglement swapping (Horodecki etal., 2007). 

Cancer cells are very different from normal cells. They grow independently, ignoring the anti-growth 
signals and death cues that would normally keep healthy cell sfrom getting out of control. Cancer cel Is create 
their own blood supply and candivideforalongtime. Cancer cel Is lose many of the physical features of their 
mother cells. They areoften smaller, disfigured or shapeless. Sometimes they fusewith each other or with 
neighbori ng cel Is, creati ng strange hybrids. The most aggressivetypes of cancer cel Is i nvade local tissues or 
break I oose and travel i n the bl ood stream to d i stant parts of the bod y and metastasi z e(T he Biology of Can cer, 2 nd 
Edition by RobertA Weinberg).These functions of cancer cellsare the reason for keepi ng the body aQES. 

3.2. Testings System for Entanglement 

Systems which contain no entanglement aresaid to be separable. For 2-Qubit and Qubit-Qutrit systems (2 x2 
and 2x3 respectively), the simple Peres-H orodecki criterion provides both a necessary and a sufficient 
criterion for separability, and thus for detecting entanglement. H owever, for the general case, the criterion is 
merely a sufficient onefor separability, as the problem becomes NP-hard (Gurvits; 2003; and SevagGharibian, 
2010). A numerical approach to the problem is suggested by Jon Magne Leinaas, Jan Myrheim and Eirik 
Ovrum i n thei r paper, "Geometrical Aspects of Entangl ement". Lei naas et al. (2006) offer a numerical approach, 
iteratively refining an estimated separablestatetowardsthetargetstateto betested, and checking ifthetarget 
statecan indeed bereached. An implementationofthealgorithm(indudingabuilt-in Peres-H orodecki criterion 
testing) is brought in the "State Separator" web-app. 

In 2016, China launched the world's first quantum communications satellite: "China has launched the 
world's fi rst satel I ite dedicated to test the fundamentals of quantum communication i n space. The $100 m 
Quantu m Exper i ments at Space Seal e (Q U ESS) mi ssi on w as I au nched tod ay [A ugust 16,2016] from thej i uquan 
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Satellite Launch Center in northern China at 01:40 local time. For the next two years, the craft- nicknamed 
"Micius" after theancientChinesephilosopher—will demonstratethefeasibilityof quantum communication 
between Earth and space, and test quantum entanglement over unprecedented distances." [54] 

I n thejunel6,2017 issue of Science, Yin etal. reported setting a new quantum entanglement distance record 
of 1,203 km, demonstrating the survival of a 2-photon pair and a violation of a Bell inequality, reaching a 
C H SH val uati on of 2.37 ±0.09, und er stri ct Ei nstei n I ocal ity cond iti ons, from the M i ci us satel I ite to bases i n 
Lijian, Yunnan and Delingha, Quinhai, increasing the efficiency of transmission over prior fiber-optic 
experiments by an order of magnitude [55] 

3.3. C ancer Treatment Insight 

Entanglement is broken when theentangled particles decoherethrough interaction with the environment. As 
discussed above cancer cel Is are eukaryotic cel Is living morethan 1.5 billion years apart from the present time 
in coordination with the present healthy cells insidethe human body as a QES. Therefore, cancer is a side 
effect of the w hoi e body as a Q ES j ust I i ke ti me as measu red and theori zed by D on Page and Wi 11 i am Wootters 
i n 1983. Cancer is an emergent phenomenon for external observers but absent for i nternal observers of the 
human body, just as the Wheeler-DeWitt equation predicts. 

Therefore, putting the whole entangled systeminanew state of timeapartfromthecancer and healthy cells 
timeline would bea rational and effectivetreatment of this si de-effect. For example, introducing a high fat-low 
carb diet will put the whole body in a new stateoftime. Human cells use high glucose, moderate glutamine 
and low fats to produceATP in thepresent evolutionary time. But introducing a high fat-low glutamine lowest 
carb diet will turn the whole body into an entangled system and force itself to keep this entanglement and 
eliminatecancercellsasprimitivedifferent particles living in the present time. 

3.4. Naturally Entangled Systems 

Theelectron shell of multi-electron atoms always consists of entangled electrons. The correct ionization energy 
can be calculated only by consideration of electron entanglement (Frankjensen, 2007). 

It has been shown by femtosecond transition spectroscopy 7 that in the photosynthesis of plants, entangled 
photons exist. An efficient conversion of the photon energy into chemical energy ispossibleonly duetothis 
entanglement (Berkeley Lab Press Release; M ohan Sarovar et al .,). 

4. Conclusion 

An entangled system is defined as one whose quantum state cannot be factored as a product of states of its 
local constituents, thatistosay, they are not individual particles but are an inseparable whole. Assuming 
human cells as particles, the whole body is a QES, and cancer cells, which have been mentioned in EMHC 
hy pothesi s, are eu karyoti c cel I s w hi ch uses fermentati on w i thout the need for oxygen to respi re I i ke the cel I s 
that had been living morethan 1.5 bill ion years ago. In this prospective research, wehaveassumed cancer cells 
to be normal cel Is w hi ch have moved back 1.5 bi 11 i on years i n ti me but living insi dethe Q ES of the w hole body 
alongside healthy normal eukaryotic human cells. This modeling of cancer cells also meets and explains as 
evidence thearrow of time hypothesis in theoretical physics. Regarding the theory by Don Page and William 
Woottersin 1983, wepresentcancerdiseaseasaside-effectof thehuman body which isaQES. Thisresearch 
has been i nterpreted to confi rm that cancer is an emergent phenomenon for external observers but absent for 
internal observers of thehuman body, just as theWheeler-DeWitt equation predicts. Entanglement isbroken 
when theentangled particles decoherethrough interaction with the environment. Therefore, introducinga 
strategy to put the human body, which isaQES, in a whole new stateoftime, away from thetimeline of the 
cancer living cells, may bea rational answer to the treatment of cancer. 
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